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Abstract 
Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder of unknown aetiology. 
There is presently no cure for ASD and conventional treatments for the management of its 
symptoms have varied efficacy. Many parents of autistic children turn to Complementary and 
Alternative Medicines (CAM) in attempt to improve their child’s symptoms. The evidence 
behind the use of many CAM treatments is limited. PubMed has published several systematic 
reviews, in the last five years, on the efficacy of such treatments, including chelation therapy, 
acupuncture, Omega-3 fatty acid supplementation, gluten and casein free diet, and music 
therapy. Music therapy was reported to have multiple beneficial effects on the children studied, 
particularly in the areas of social communication and interaction. The other therapies reviewed 
had limited and insufficient evidence supporting their use in treating ASD; more research needs 
to be conducted on these therapies before any recommendations can be made in their regard. 
Therefore, music therapy is currently the best evidenced CAM in improving the symptoms of 
ASD, and its use may be recommended above the other reviewed CAM treatments.  
 
Introduction 
Autism Spectrum Disorder (ASD) is a neurobiological disorder of unknown aetiology and 
affects a recorded rate of one in sixty-eight people in the USA. There is currently no cure for 
ASD and, due to the heterogeneity of the disorder, conventional treatments have varied efficacy 
in managing its symptoms. Parents of autistic children often turn to Complementary and 
Alternative Medicine (CAM) in an attempt to treat and manage the symptoms of ASD.  There 
are a variety of CAM treatments that have been anecdotally advocated as being effective in 
managing the symptoms of ASD. None of these treatments have been empirically proven as 
effective in managing or treating the symptoms of ASD. PubMed has published six systematic 
reviews on the efficacy of various CAM treatments in treating ASD, from 2011 to 2016. These 
studies were conducted on chelation therapy, acupuncture, omega-3 fatty acid 
supplementation, gluten and casein free diet, and music therapy. The purpose of this article is 
to summarise the findings of the abovementioned studies to create a brief synopsis of ASD and 
the efficacy of the reviewed CAM treatments for the disorder. 
 
Autism Spectrum Disorder 
Autism Spectrum Disorder (ASD) is a neurobiological disorder of unknown aetiology. 
According to the DSM-V, it is a disorder that is characterised by a “persistent impairment in 
reciprocal social communication and social interaction, and restricted, repetitive patterns of 
behaviour, interests, or activities”. These diagnostic features must be “present from early 
childhood and limit or impair everyday functioning”1. The categories of socio-communicative 
and socio-interactive deficits of ASD include: social-emotional reciprocity, non-verbal 
communication, and the development, maintenance and comprehension of relationships. 
Examples of repetitive behaviours include pacing, hand flapping, finger flicking, repetitive 
speech and spinning 1. The disorder presents in childhood, is diagnosed typically at three years 
of age and persists throughout the lifespan. It is often associated with comorbid conditions such 
as epilepsy, Attention Deficit Hyperactivity Disorder, anxiety disorder and depression1. 
 
The cause of ASD is undetermined but it is proposed by Kim and Leventhal2 that the ASD 
phenotype is due to multiple diverse genetic variations and an interaction between genes and 
the environment through the mechanism of epigenetics. Genetic mutations and variances are 
hypothesised to be fundamental in the aetiology of ASD but these genetic mutations and 
variances are complex and are not yet well understood due to the heterogeneity of ASD and its 
genetic components3.  
 
Diagnosis 
The diagnosis of ASD must be made by a professional who is thoroughly trained in the field 
of ASD; such professionals include developmental paediatricians and educational 
psychologists. Before a diagnosis of ASD can be made, other pathologies, which cause similar 
symptoms to ASD, must be eliminated from the possible diagnoses. Such diagnoses include 
genetic disorder, lead poisoning, and hearing impairment4. If these tests are negative, 
investigations should then be conducted to confirm the presence or absence of ASD. Clinical 
data collected by the professional’s observations and physical examination, and the information 
gathered from parent interviews, is required to diagnose an individual with ASD. Several 
measurement tools are available to aid in the diagnosis of ASD in an individual. Such 
measurement tools include, the Autism Diagnostic Observation Scale (ADOS), Childhood 
Autism Rating Scale 2nd Edition (CARS-2™), and the Autism Behaviour Checklist (ABC). 
The integration of the professional’s observations and examinations, parental interviews and 
the use of measurement tools, aid in making a reliable diagnosis5. 
 
Conventional treatment 
As ASD is a heterogeneous disorder with unknown aetiology and no cure, a vast variety of 
treatment approaches are utilised when managing the disorder. Conventional treatment 
approaches that are used to manage the symptoms of ASD include drug therapy, behavioural 
therapy, special education programmes and occupational therapy. Due to the heterogeneity of 
the disorder, a treatment that may work for one child may not work for another child. This is 
one of the driving forces that motivate parents to seek CAM treatments for their children.  
 
Complementary and alternative treatments 
A study conducted by Hopf et al. (2016) found that of 194 parents of autistic children, 80,9% 
had incorporated a CAM in the treatment regime of their child. Although popular, many CAM 
options have not been scientifically proven to be effective in the treatment of ASD6. Several 
systematic reviews on the efficacy of CAM treatments for ASD have been conducted and have 
yielded mixed results. PubMed has published several such systematic reviews in the last five 
years on chelation therapy, acupuncture, omega-3 fatty acid supplementation, the gluten and 
casein free diet, and music therapy.  
 
Chelation therapy 
It is suggested that the symptoms of ASD are aggravated by the presence of heavy metals 
within the body, and the binding and elimination of such metals, via chelation therapy, 
improves the severity of ASD symptoms. There have been several reported adverse reactions 
to chelation therapy, such as renal damage and death. James et al. (2015) conducted a 
systematic review on the efficacy of chelation therapy in treating the symptoms of ASD. A 
number of databases were searched for studies that were of a Randomised Controlled Trial 
(RCT) design, which studied the efficacy of pharmacological chelating drugs against placebo 
treatment in children with ASD. Only one study fell within the inclusion criteria. For this 
reason, the results of this review may be inconclusive7.  
 
The study was divided into two stages. In the first stage, seventy-seven children were randomly 
allotted to receive doses of glutathione or a placebo over seven days. After this, they were each 
given a three day dose of oral dimercaptosuccinic acid (DMSA). The levels of heavy metal 
excretion of each child were then tested and those found to have a higher excretion rate (n=49) 
were included in the next phase of the study. In this phase, the group was again separated into 
an experimental group and a placebo group, and were given two to three days of oral DMSA 
or a placebo, respectively. They repeated the DMSA/placebo dosage six times, with eleven 
days between doses. The study concluded that chelation therapy has no evidenced effect on the 
symptoms of ASD7.  
 
James et al. (2015) concluded that a single study, with methodological flaws, provides 
insufficient evidence regarding the efficacy of chelation therapy for the treatment of ASD. Due 
to the possible serious adverse effects of chelation therapy, the reviewers recommend that 
further laboratory research should be done to verify a link between increased heavy metal levels 
and ASD, before further studies in vivo are conducted7. 
 
Acupuncture 
Acupuncture is a facet of Traditional Chinese Medicine. It employs the use of needles and 
pressure, applied to designated points on the body, to regulate and correct the body’s flow of 
energy, thereby improving health. It is hypothesised that acupuncture may treat the symptoms 
of ASD. PubMed documents two systematic reviews conducted on acupuncture for ASD 
published in the last five years.  
 
Cheuk et al. (2011) conducted a systematic review, using a number of databases, to evaluate 
the efficacy of acupuncture in treating the core symptoms of ASD, as well as the 
communication skills, cognition, functioning and quality of life of those with ASD. It 
additionally aimed to evaluate if there were any adverse effects associated with acupuncture. 
The reviewers included randomised and quasi-randomised controlled trials that compared an 
acupuncture or acupressure group to a control group in treating children with ASD. The control 
group could employ a placebo treatment, false acupuncture or no treatment. Ten trials fit the 
criteria for the review and were included in the study. A total of 390 children, from the ages of 
three to eighteen, took part in these studies8.  
 
Two studies that compared needle acupuncture with false acupuncture found the participants’ 
core symptoms of ASD, as well as their communication, cognitive functioning and global 
functioning, improved in both groups. Six studies compared needle acupuncture and 
conventional treatment with conventional treatment. No improvements in the core symptoms 
of ASD occurred in these studies but an improvement in cognitive and global functioning did 
take place. Two trials studied the effect of acupressure and conventional treatment compared 
to conventional treatment alone. The studies reported an improvement in communication skills, 
and cognitive and global functioning in the participants. Adverse effects of acupuncture were 
reported by four trials which included bleeding, crying from fear or pain, irritability, sleep 
problems and excessive energy levels. The reviewers described several problems with their 
study and concluded that the evidence provided by the available studies is insufficient to 
support the use of acupuncture in treating children with ASD8.  
 
A systematic review conducted by Lee et al. (2012) aimed to evaluate the efficacy of 
acupuncture in treating ASD by reviewing RCTs sourced from fifteen databases. The reviewers 
included studies that utilised any type of needle acupuncture and used controls of no treatment, 
false acupuncture or conventional therapies. Eleven trials fitted their inclusion criteria but the 
methodology of most of these studies were flawed. All except two studies demonstrated a high 
risk of bias. Adverse effects were reported in three studies but the details of these were not 
discussed by the review9.  
 
Two studies compared the combination of acupuncture and conventional treatment with the 
combination of false acupuncture and conventional treatment. A statistically significant 
improvement was demonstrated in the former group’s social initiation, receptive language, 
motor skills, attention span and functional independence. Two studies compared acupuncture 
to conventional treatment for ASD and demonstrated that acupuncture had a statistically 
significant effect on the symptoms of ASD, according to the measurement scales used in the 
studies. Three studies compared the combination of acupuncture and conventional treatment to 
conventional treatment alone. Each of these studies demonstrated positive results, with one 
showing a significant improvement in the outcome measures, one causing a positive effect in 
the social adaptation and response rate of the participants, and one showing an improvement in 
the attention and receptive semantics of the participants. Four studies were conducted on the 
comparison of an acupuncture group and a no treatment or waitlist group. Two of these studies 
demonstrated statistically significant effects on the functional independence and receptive and 
expressive language of the participants. One study reported that beneficial effects occurred. No 
comments were made on the fourth study in the review9. 
 
Lee et al. (2012) determined that there was mixed evidence, as provided by the studies 
conducted on acupuncture versus false acupuncture, and limited evidence, as provided by the 
studies conducted on acupuncture and conventional treatment versus conventional treatment 
alone, to support the efficacy of acupuncture in treating ASD in children. However, the 
evidence provided by the review was limited as the studies included were of poor quality, which 
indicated that more research of a better quality is required to determine the efficacy of 
acupuncture in treating ASD9.  
 
Acupuncture may be beneficial in aiding the management of ASD but the current evidence for 
the treatment is insufficient and limited. The results of the reviewed research suggest that 
acupuncture may improve the following: cognitive and global functioning, communication 
skills, expressive and receptive language, social initiation and adaptation, motor skills, 
attention span, and functional independence. The reviewed studies suggest that adverse effects 
may be associated with acupuncture and include: bleeding, crying from fear or pain, irritability, 
sleep problems and excessive energy levels. More research on the efficacy of acupuncture in 
treating ASD is required before any recommendations on the matter can be made.  
 
Omega-3 fatty acid supplementation 
Omega-3 fatty acids are a group of polyunsaturated fats, namely eicosapentaenoic acid (ELA), 
docosahexaenoic acid (DHA) and alpha-linolenic acid (ALA), which are essential for a number 
of functions in the body10.  A deficiency in these fatty acids have been implicated in the 
aetiology of ASD and it is suggested that their supplementation may improve the symptoms of 
ASD.  
 
James et al. (2011) conducted a systematic review on the efficacy of Omega-3 fatty acid 
supplementation in the treatment of the core symptoms of ASD. They searched several 
databases for RCTs that studied the efficacy of Omega-3 fatty acids against a placebo control. 
The reviewers set three primary outcomes by which they analysed the studies, namely social 
interaction, social communication and stereotypy. They analysed hyperactivity as a secondary 
outcome measure. Two studies fitted their inclusion criteria. The reviewers determined that 
there was no evidence that Omega-3 fatty acid supplementation had an effect on the symptoms 
of ASD. Due to the small number of studies that were included in the review, this conclusion 
cannot be determinative of the efficacy of Omega-3 fatty acid supplementation in treating the 
symptoms of ASD11. More high quality research on the topic must be done before any 
conclusive recommendations are made in this regard.  
 
Gluten and casein free diet 
The gluten and casein free diet is a popular diet amongst the ASD community due to anecdotal 
reports of its efficacy in treating symptoms of ASD. It aims to exclude foods that contain gluten 
and casein from the diet. The most popular theory supporting the diet is the opioid excess 
theory, which states that when gluten and casein are eaten, they are not properly digested by 
the gut and produce peptides as a by-product of this improper digestion. These peptides cross 
the intestinal lining, enter the blood stream, travel to the brain and cross the blood-brain-barrier. 
Once in the brain, they attach to opioid receptors and interfere with neurotransmission. This 
leads to an aggravation of the symptoms of ASD.  
 
Hurwitz (2013) conducted a systematic review to investigate the efficacy of the gluten and 
casein free diet for the treatment of the symptoms of ASD. The researcher utilised several 
databases to identify relevant research articles published from 1999 to 2012. Hurwitz (2013) 
included studies that: examined at least one child under the age of eighteen with ASD, utilised 
dependent measures that related to behavioural or developmental outcomes, and that had a RCT 
design. Five studies fitted the inclusion criteria and evaluated the use of the gluten and casein 
free diet in children by comparing the employment of the diet against an unchanged diet. The 
studies differed in methodological design and outcome measures, and all had a small number 
of participants. The studies reported a mixed efficacy in their results. Three of the studies found 
no change in the children, one study found measurable differences between the experimental 
group and the control group with regard to behaviour, and one study found improvements in 
the behaviours of ASD after one year of employing the diet. One of the studies found that even 
though no measurable changes occurred in the participants, a number of the parents continued 
their children on the diet after the study was completed, as they believed that it had improved 
the children’s hyperactivity, tantrums and language skills. The author of the study attributed 
this occurrence to the placebo effect12.  
 
Hurwitz (2013) concluded that there is insufficient evidence to recommend the gluten and 
casein free diet for the treatment of ASD, and that its popularity may be largely due to the 
placebo effect12.  
 
Music therapy 
Every human is born with communicative musicality, which aids in non-verbal 
communication. Music therapy for ASD is based on this concept and seeks to engage with 
autistic children through music and to help develop their ability to communicate and express 
themselves. This is done through free and structured improvisation, singing and the 
vocalisation and audition of music13.  
 
Geretsegger et al. (2014) conducted a systematic review to investigate the effect of music 
therapy on the symptoms of ASD. Ten databases were searched for articles that fitted the 
researchers’ criteria. The reviewers included RCT and controlled clinical trials that compared 
music therapy to a placebo, to no treatment or to conventional treatment, or music therapy to 
combined music therapy and conventional treatment. Ten studies fitted the inclusion criteria 
and collectively consisted of 165 participants. The studies were evaluated by primary and 
secondary outcome measures. The primary outcome measures included: social interaction, 
communication (verbal and non-verbal), initiating behaviour, socio-emotional reciprocity and 
adverse effects. The secondary outcome measures included: social adaptation skills, cognition, 
hypersensitivity, and quality of life and family relationships. The results of the review 
demonstrated that the following primary outcome measures underwent a moderate to large 
improvement: social interaction skills outside of the therapy context, and social interaction 
skills, non-verbal communication, initiating behaviour and socio-emotional reciprocity within 
the therapy context. Small to moderate improvements were demonstrated in verbal 
communication and social adaptation. Music therapy demonstrated a statistically significant 
improvement in nine of the eleven outcome measures as compared to placebo or conventional 
treatment13.  
 
The reviewer concluded that music therapy may be an effective treatment method for social 
communication and interaction deficits in ASD and has proven to be superior to conventional 
treatment in this regard. Further research on the long-term effects of music therapy in ASD is 
required13.   
 
Conclusion 
As there is no treatment for the core symptoms of ASD, parents often seek alternative and 
complementary treatment for their children. Although popular, many CAM options have not 
been empirically proven to be effective in the treatment of ASD. Several systematic reviews 
on the efficacy of CAM treatments for ASD have been published by PubMed and have yielded 
mixed results. Chelation therapy has insufficient evidence to support its use in ASD and it has 
possible serious adverse effects, which advocates the need for further research to be conducted 
in vitro before further in vivo studies are conducted. Acupuncture has mixed and limited 
evidence supporting its use in ASD; currently there is insufficient evidence to confidently 
advocate its use in the treatment of ASD. Omega-3 fatty acid supplementation has inadequate 
evidence supporting its use in ASD and further research needs to be conducted on its efficacy. 
The gluten and casein free diet was described as having mixed efficacy in the research 
reviewed, with no measurable changes occurring in the participants but reported improvements 
by the participants’ parents. Music therapy was reported to have multiple beneficial effects on 
the children studied, particularly in the areas of social communication and interaction. Due to 
these reported beneficial effects, music therapy may be recommended for the treatment and 
management of ASD above the other types of reviewed CAM treatments.  
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